Activity of the hypothalamic pituitary adrenal axis and sympathoadrenal system during food and water deprivation in the rat.
It has been previously shown that chronic water deprivation or hypertonic saline intake, osmotic stress models with concomitant decrease in food intake, decrease hypothalamic CRH mRNA levels and ACTH responses to acute stimulation. To determine the contribution of food restriction to the effects of osmotic stimulation, the function of the hypothalamic pituitary adrenal axis was analyzed in rats subjected to food deprivation, water deprivation or their combination for 60 h. In all three groups, basal levels of plasma corticosterone were increased, while ACTH and catecholamines were unchanged. Basal plasma vasopressin levels were normal in food deprived rats, but significantly increased in water deprived and simultaneously food and water deprived rats. In contrast to the 25% reduction of plasma ACTH responses to 30 min immobilization by water deprivation, food deprivation had no inhibitory effect and prevented the decreased ACTH responsiveness caused by water deprivation. In control rats, plasma corticosterone levels increased 22.5-fold 30 min after immobilization, and this response was significantly potentiated in the water deprived, food deprived and combined food and water deprived groups. The elevation in plasma catecholamines in response to acute immobilization was also enhanced in both water deprived and food deprived rats. In situ hybridization studies showed a 35% increase in VP mRNA levels in the PVN after water deprivation, whereas food deprivation caused a slight decrease and prevented the stimulatory effect of water deprivation. CRH mRNA in the PVN was reduced by 27% after food deprivation and by 67% after water deprivation, but simultaneous food and water deprivation caused a significantly smaller reduction similar to that in food deprivation alone.(ABSTRACT TRUNCATED AT 250 WORDS)